of oil and gas in Mississippian to Triassic rocks, as previously available data, considered alone, seemed to suggest.
The seismic data collected in the Beaufort Sea off the Wildlife Range in 1977 have been only partially processed and interpreted at the time of this writing. This analysis, therefore, depends heavily on preliminary interpretation of unprocessed single-channel seismic reflection monitor profiles and on one processed 24-fold CDP seismic line ( fig. 4C ). When the entire body of seismic profiles off the ANWR coast is processed and interpreted, a more complete report can be prepared. Figure 1 shows the location, geographic features, and petroleum development of ANWR and vicinity. DATA BASE A substantial, but in important aspects incomplete body of publicly available data exists from which an analysis of the petroleum potential of ANWR can be made. These data consist of:
1. Reconnaissance geologic mapping and gravity surveys in ANWR and adjacent areas by the Geological Survey others, 1971, 1974; Detterman, and others, 1975; Barnes, 1977) .
Compilations of subsurface (borehole) information derived from
petroleum exploration in northern Alaska west of ANWR by oil industry and Geological Survey geologists (Alaska Geological Society, 1972; Tailleur and Pessel, in press ).
Reconnaissance geologic mapping in northern Yukon Territory and geologic interpretation of two seismic profiles on the continental shelf north of Yukon Territory by the Geological
Survey of Canada (Norris, 1977) .
Multichannel seismic reflection surveys on the Beaufort shelf adjacent to ANWR obtained by the Geological Survey in 1977.
These data establish that the Arctic coastal plain and foothills north of the Brooks Range, constituting about a fourth of ANWR, are the only portions with significant petroleum potential. The coastal plain, however, contains relatively few exposures of the underlying geologic formations. These exposures, moreover, indicate that the geologic structure beneath the coastal plain is too complex to be adequately deciphered from the available outcrops. Accordingly, the present analysis was based on extrapolation of additional data now available from adjacent 1. Hartman, D. C., 1972 (Revised January, 1973 The detritus was deposited on coastal plains and in a shallow to modestly deep marine basin. The sequence contains, in places, good reservoir sands and also highly organic shales that are thought to be excellent source rocks for petroleum. These shales, which occur in the Colville Group, and the "Pebble Shale" at the top of the Ellesmerian sequence, are considered by most geologists to have been the principal sources for petroleum at Prudhoe Bay. Both oil and gas have been found in Brookian 6 rocks west of ANWR, and also in generally similar, age-equivalent strata in the Mackenzie delta region of northwestern Canada.
Distribution of rocks
The Franklinian sequence crops out over much of the mountainous part of the Wildlife Range (see fig. 3 ) , including the core of the Sadlerochit and Shublik Mountains. Where it is covered by younger rocks it is inferred to lie at shallow to moderate depths (0 to roughly 1 or 2 km) beneath the mountains and southern part of the Arctic coastal plain, and at moderate to great depths (1 or 2 to more than 6 km) beneath the central and northern parts of the coastal plain. The Ellesmerian sequence crops out in large areas of the mountains, also, and in the foothills to the north. In the mountains, and locally in the foothills, the Ellesmerian The fold is interpreted to contain Cretaceous and probably Jurassic beds at the core and Tertiary beds on the flanks. This alternative interpretation is plausible because the greatest density contrast between the geologic formations of ANWR occurs between the Tertiary, and to a lesser extent the Upper Cretaceous, and all older formations (see fig. 2 ).
There is apparently a smaller density contrast between the Lower Creta- 
Potential in Ellesmerian rocks
The Ellesmerian sequence contains the most favorable reservoir rocks in northern Alaska, a consequence of the stable sedimentary environment in which its rocks were deposited. Oil and gas occurs in four main stratigraphic units of the sequence in the supergiant Prudhoe, the incompletely evaluated Kavik and Kemik, and the small South Barrow fields ( see . fig. 2 ).
In the western part of the ANWR, the prospects for large oil or which cannot be conclusive, indicates that the potential for such large Ellesmerian oil or gas fields beneath the coastal plain is low.
Moderate-sized gas fields might occur in the wedge of Ellesmerian rocks remaining beneath the southern part of the coastal plain north of the Sadlerochit Mountains.
The Brookian rocks in ANWR have good potential for a number of moderate, and perhaps large, gas and oil deposits in both Tertiary and Cretaceous strata. Experience on the North Slope west of ANWR and in the Mackenzie delta to the east suggests that accumulations in Tertiary rocks will most likely consist of gas, but that those in Cretaceous rocks will likely be more equally divided between oil and gas. The expected size of oil and gas fields in Brookian rocks in ANWR cannot be confidently estimated from available data, but some insight may be derived from experience in the Mackenzie delta. There, 13 fields found through 1975 contained an estimated 6.5 trillion cubic feet of gas and 400 million barrels of oil-for an average of 0.5 trillion cubic feet of gas and 30 million barrels of oil per field (Canada Dept. Energy, Mines and Resources, 1977) . However, one field, Taglu, is reported to contain 3 trillion cubic feet of gas (Bowerman and Coffman, 1975) . A. Kemik gas field to Flaxman Island. Data from a compilation of geologic formations encountered in boreholes between the Canning and Colville Rivers (Tailleur and Pessel, in press ). The control points for the cross section (boreholes) would not suffice to delineate any small scale geologic structures that might be present.
B. Alaska-Yukon boundary near Firth River to the continental shelf northeast of Herschel Island. Data from geologic field mapping in northern Yukon and interpretation of CDP seismic reflection records on the Beaufort shelf by Norris, (1977 
